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Understanding observable behavior by considering mental representations is central to
social cognition. Research reveals quite different developmental trajectories for this ability
depending on whether tasks assess implicit or explicit theory of mind (ToM). Yet, how to
deﬁne implicit vs. explicit ToM, the tasks that elicit each, and the types of behavior that
each can support, have remained unclear. The present study (n = 47) found that 3-year-
olds incorporate predictions based on false beliefs into their intentional actions, but not –
following identical scenarios – into their verbal responses. These data show that implicit
ToM supports a broader range of behaviors than previously indicated and further illustrates
the entrenched nature of the distinction between implicit and explicit knowledge in early
conceptual development.
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INTRODUCTION
The ability to understand observable behavior by considering
agents’ mental representations of the world is central to human
social cognition. This ability is often assessed through false belief
tasks, which examine how people expect agents to behave when
they have representations that are inconsistent with reality. False
belief tasks distinguish whether children predict behavior by con-
sidering mental representations or by considering the real state of
the world.
On a typical task (Wimmer and Perner, 1983; Baron-Cohen
et al., 1985), participants are told that a character, Sally, leaves a
marble in her basket and goes outside to play. While she is gone,
another character, Anne, moves the marble from the basket to a
box. The question posed to participants is some variant of: “When
Sally returns, where will she look for her marble?” Or, “Where
will she think her marble is?” If participants understand that Sally
holds a false belief about the marble’s location and expect her to
act on this false belief, they should expect her to look where she
left it (i.e., in the basket). If, however, they do not consider Sally’s
beliefs, they should base their prediction on her desire and their
own knowledge of reality (i.e., she will look in the box because she
wants her marble and that is where it is).
For decades, research converged on an intriguing developmen-
tal pattern: children age 3 and younger reliably fail these tasks
(expecting agents to behave according to their desires or real-
ity, without consideration of representations), then perform at
chance (predicting behavior consistent with reality and represen-
tation equally often), and ﬁnally by age 5, reliably pass these tasks
(expecting agents to behave consistent with false beliefs; Well-
man et al., 2001). Similar developmental patterns are seen in how
children of these ages explain human behavior (Hickling andWell-
man, 2001; Amsterlaw and Wellman, 2006). Further, children go
through a series of ordered conceptual achievements on route to
false belief understanding – understanding ﬁrst that people act on
their own unique desires, then that people act on unique beliefs,
next that people only have accurate knowledge if they have had
perceptual access to it, and ﬁnally that people whose perceptual
access has led them astray can hold beliefs that are false (Wellman
and Liu, 2004). Thus, the development of theory of mind (ToM)
has been described as a process of intuitive theory revision – chil-
dren ﬁrst hold simpliﬁed theories of human behavior; they then
accumulate evidence (e.g., observations of human actions) that is
and is not consistent with their theories, leading them to replace
earlier theories with more sophisticated understandings (Gopnik
and Wellman, 1994, 2012).
These developmental patterns have been the subject of renewed
consideration in recent years, as evidence has accumulated that
despite the protracted developmental trajectory described above,
younger preschoolers and even infants show understanding of
false beliefs on more implicit or indirect measures. For example,
in nonverbal violation-of-expectation paradigms, after watching
events similar to those in the Sally–Anne task, infants as young
as 13 months look longer if agents act in line with reality when
they ought to hold false beliefs (Onishi and Baillargeon, 2005;
Surian et al., 2007; Song and Baillargeon, 2008; Song et al., 2008;
Scott and Baillargeon, 2009; Scott et al., 2010). These ﬁndings
have been interpreted as indicating that infants track the men-
tal representations of agents and expect them to act on false
beliefs. Similar results have been found in anticipatory looking
experiments; children 18 months and older make predictive gaze
shifts indicating that they expect agents to reappear in locations
that are sensible only if the agents act on false beliefs (Clements
and Perner, 1994; Garnham and Ruffman, 2001; Ruffman et al.,
2001; Southgate et al., 2007; Senju et al., 2011; He et al., 2012;
Scott et al., 2012).
Perhaps most intriguingly, in the second year of life (ages
18–24 months), infants interact with social partners in manners
indicating that they anticipate those partners’ false beliefs. For
example, Knudsen and Liszkowski (2012a,b) found that infants
spontaneously intervene to prevent people from acting on false
beliefs. In particular, infants pointed to the correct location of an
object, before their partner committed a mistake. They did not do
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so when the partner knew the correct location of the object, indi-
cating that infants were able to (a) infer that the person held a false
belief, (b) predict how he would behave given that false belief, and
(c) spontaneously help their partner by preventing their mistake.
Buttelmann et al. (2009) reported that toddlers engage in similar
inferences to help their social partners. In particular, they found
that, upon seeing a social partner attempt to obtain a desired object
from an incorrect location, toddlers helped the partner ﬁnd the
object if the actor was missing during the change of location (and
thus could be assumed to hold a false belief), but not if he had
been present.
How might this recent evidence of infant’s ToM abilities
be reconciled with the protracted developmental trajectory in
preschool-age children described above? Some have argued that
the infant tasks do not provide evidence of false belief understand-
ing; instead, infants pass these tasks byusing amore simplistic ToM
concept or applying a set of behavioral rules (Ruffman and Perner,
2005). Yet, as the number of studies reporting positive effects in
infants and toddlers using diverse methods has grown, the poten-
tial of this explanation to account for the full scope of these new
data has diminished.
Alternately, some have suggested that the pattern found in
preschooler’s responses does not reﬂect true conceptual change,
proposing instead that infants hold a fully representational ToM,
and that observed developments in the preschool years reﬂect
the development of inhibition, language, or executive function-
ing (Leslie et al., 2004; Baillargeon et al., 2010). This explanation
does not account for the full scope of available preschool data,
however, for several reasons. First, although executive function-
ing skills correlate with false belief understanding (e.g., Moses
et al., 2005), these variables do not explain all of the variance asso-
ciated with this conceptual achievement (Wellman et al., 2001,
2011). Second, this perspective cannot account for process-
level data on how false belief understanding develops. If the
ability to pass classic false belief tasks depended solely on the
development of language or executive functioning, it is unclear
why children would go through a systematic series of domain-
speciﬁc conceptual achievements on route to developing false
belief understanding (evident on tasks matched for processing
demands; Wellman and Liu, 2004; Wellman et al., 2011), or why
interventions designed to facilitate the process of theory-change
would speed up this development (Amsterlaw andWellman, 2006;
Rhodes and Wellman, 2013). Third, this interpretation cannot
account for either the predictors or implications of individ-
ual differences in preschooler’s false belief understanding. For
example, children who hear more talk about mental states pass
false belief tasks earlier (e.g., Dunn et al., 1991), as do chil-
dren with siblings (e.g., Perner et al., 1994). Passing these classic
tasks also uniquely predicts children’s social functioning, includ-
ing measures of teacher-rated social competence (Watson et al.,
1999; Astington, 2003; Peterson et al., 2007) and peer interac-
tions (Dunn et al., 2000; Suway et al., 2012). Thus, despite infants’
nascent abilities, the development of a verbal understanding of
false beliefs in preschool is an important, inﬂuential conceptual
achievement.
A promising approach to reconciling these ﬁndings is to accept
both as revealing something intriguing about social cognition.
Speciﬁcally, these two sets of ﬁndingsmay reﬂect different compo-
nents of social cognition – implicit and explicit ToM (Apperly and
Butterﬁll, 2009; Low and Perner, 2012). On this account, infants
have some implicit knowledge of false beliefs and their role in
determining behavior, but this knowledge is not fully accessible
to children’s conscious awareness. A fully conscious, explicit ToM
must still develop across early childhood through a protracted
process of conceptual development. From this perspective, both
types of knowledge might contribute to the development of social
cognition and to social behavior more generally.
The proposal that children have separate, partially indepen-
dent, bodies of implicit and explicit knowledge for social cognition
should not be surprising. Implicit knowledge operates outside of
conscious awareness in many domains, including in numerical
cognition, (e.g., Broaders et al., 2007), physical reasoning (e.g.,
Hood et al., 2003; Hood, 2004), and so on (Apperly and Butter-
ﬁll, 2009). Also, implicit knowledge commonly precedes explicit
knowledge across development (e.g., Siegler andStern,1998;Hood
et al., 2003). Thus, the two sets of ﬁndings described above –
documenting discrepancies in children’s abilities depending on
whether tasks tap implicit or explicit ToM – are consistent with
large literatures in other conceptual domains.
From this perspective, key theoretical questions become how
exactly to deﬁne implicit vs. explicit ToM, the implications of
each for social cognition and behavior, and if and how these the-
ories relate to one another across development. Identifying the
circumstances that elicit implicit vs. explicit ToM, and the types
of behaviors that each can support, can help to answer these
difﬁcult questions. Yet, progress on these fronts has been slow
because relatively few studies have directly compared implicit and
explicit measures in the same population with the same task (for
exceptions, see Clements and Perner, 1994; Garnham and Perner,
2001; Garnham and Ruffman, 2001; Ruffman et al., 2001), mak-
ing it difﬁcult to determine whether various tasks actually require
the same ToM computations and the extent to which differences
across studies are attributable to non-theoretically central task
demands. Also, few studies have tried to push the boundaries
to test the types of behaviors that implicit and explicit ToM can
support.
There have been several different proposals regarding how
to deﬁne implicit ToM. Common themes are that implicit ToM
knowledge cannot be articulated and is not incorporated into
deliberative judgment (Clements and Perner, 1994; Apperly and
Butterﬁll, 2009), even on an unconscious level (Ruffman et al.,
2001). What types of behaviors might such knowledge support?
The vast majority of studies revealing evidence of early false
belief reasoning have examined looking behaviors, as reviewed
above; thus, eye movements appear to reﬂect implicit ToM.
Further, there is clear evidence of a dissociation between eye
movements (e.g., anticipatory looks) and verbal responses on stan-
dard false belief tasks (Clements and Perner, 1994), suggesting
that eye movements and explicit, verbal responses indeed depend
on different conceptual systems, even when task demands are
equated.
Intriguing additional questions are the extent to which implicit
ToM is also capable of supporting intentional action and whether
there is a dissociation between intentional action and verbal
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responses on standard false belief tasks. Vierkant (2012) distin-
guishes two forms of implicit knowledge, “unaware” implicit false
belief understanding,which is encapsulated anddoes not inﬂuence
intentional behavior, and “aware” implicit false belief understand-
ing, which can guide intentional behavior, but not children’s
deliberative reports. Several recent studies suggest that by 17–
24months, infants’ToMcan support intentional action (Garnham
and Perner, 2001; Buttelmann et al., 2009; Southgate et al., 2010;
Knudsen and Liszkowski, 2012a,b; see also ; Rubio-Fernandez and
Geurts, 2013). Yet few studies have directly compared children’s
intentional actions and verbal responses within the same exper-
imental paradigm. Also, most of the paradigms that have been
used thus far to examine “ToM in action” have differed markedly
from the standard false belief task (see Garnham and Perner, 2001
for an exception). Although these new tasks have many bene-
ﬁts (e.g., providing an assessment of how ToM is actually used;
Liszkowski, 2013), it is nevertheless useful to compare action and
verbal prediction directly, particularly on tasks that are equated for
experimental demands. Further, to better connect the more recent
ﬁndings to the last several decades of ToM research, it is useful to
compare action and verbal prediction in paradigms that are more
similar to standard false belief tasks. Doing so was the goal of the
present research.
In the current study, we aimed to clarify the types of behav-
iors that implicit and explicit ToM can support and how each
develops across childhood by directly comparing children’s false
belief performance across two response modalities: action and
verbal responses. The scenarios we used to present characters with
false beliefs were identical for both the action and verbal tasks in
order that action and verbal responses to these scenarios would be
subject to similar inhibition demands (e.g., children must resist
acting based on reality and instead act based on beliefs, just like
they must inhibit verbally responding based on reality to respond
based on beliefs), similar memory demands, and so on. Thus,
if children’s actions reﬂect different knowledge than their words,
this would provide clear evidence of the distinction between their
implicit and explicit theories in early social cognition. To pro-
vide a stringent test of this distinction, we assessed both children’s
explicit verbal responses and actions within the very same trial.
If children show disparate responses across these two measures
even under these circumstances, this would provide strong evi-




Forty-seven 3-year-olds’ participated (18 male, 29 female; M
age= 3.60 years, range= 3.03–3.99 years; 52% Caucasian/White;
5%Black/AfricanAmerican; 1%Latino/Hispanic; 9%Asian/Asian
American; 33% Multiethnic). By random assignment, 21 chil-
dren were designated to a true belief (TB) condition; 26 to a false
belief (FB) condition. Ten additional children were excluded for
refusing to respond (5), difﬁculty understanding the procedure
as evidenced by failing warm-up trials (4), or parental interfer-
ence (1). Participants were recruited from a database of families
who volunteered to participate in developmental research. All par-
ents provided written informed consent and all children provided
verbal assent. All procedures used in this researchwere approvedby
the University Committee onActivities InvolvingHuman Subjects
at New York University.
PROCEDURE
Children were brought into a testing room in a campus laboratory.
The room was divided into sections by three panel curtains (blue,
white, and red) on one wall. A box of the corresponding color
was placed in front of the blue and red panels (see Figure 1). The
child sat in a chair facing the curtains and boxes. The chair was
equidistant from the two boxes and curtains. Experimenter 2 (E2)
sat in a chair in front of the white curtain, facing the child. When
Experimenter 1 (E1) was in the room, she sat on the ﬂoor between
E2 and the child. The red and blue curtains were indicated to
children and referred to as doors (e.g., “See the red door? See the
blue door?”).
WARM-UP
Children completed two warm-up trials. To begin, E1 explained,
“I’m going to play with you and some toys. But, I also have to work
on some important papers. So sometimes I’m going to go in the
back. Then, when it’s time for me to come back in, I’m going to
ring the doorbell, and your job is to open the door for me, OK?
Let’s all play with this truck.” E2 and E1 then played with the child
for approximately 10 s. After the play period, E1 continued, “Now,
I need to go work on my papers. I’m going to leave this truck in
the blue box. Now, when I want to come back in, I’m going to
come through the blue door, which goes with the blue box where
the truck is, so I can get the truck again. Remember, I’ll ring the
doorbell when I’m ready to come in and you open the door for me
as quick as you can.”
Experiment 1 then exited through the middle white curtain
using the opening on the side of the blue door (the door where
she had left the truck). While E1 was gone, E2 reminded the
child, “Remember, your job is to open the door for [E1] when
she rings that bell. Where did she leave the truck? So which
door should you open for her? OK. . .Let’s wait for [E1].” Across
FIGURE 1 | Photograph of the room set-up for the experimental task.
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both warm-up trials, children responded accurately on 93% of
these questions. If children responded incorrectly, the events were
re-described for the child and the questions were re-asked. After
25 s, E1 rang a doorbell (which sounded from a central loca-
tion), and E2 prompted the child to open the door by saying,
“Where’s [E1]?” The child then opened a door for E1 and E1
retrieved the truck from the blue box. If children initially went
to the wrong door, they were permitted to try again to ﬁnd E1
behind the correct door. If the child was hesitant to go to a
door, E2 prompted further (e.g., “go ahead and open the door!”),
and, if necessary, showed the child how to open the door. The
experimenters then played with the child again for 15 s, and com-
pleted a second warm-up trial. The second warm-up was identical
to the ﬁrst, except that E1 left the truck in the other box, and
thus re-entered through the other door. Where E1 left the truck
on the ﬁrst trial was counter-balanced across participants. Four
children failed to open the correct door on any warm-up trial
(even after prompting) and were excluded from further analyses.
All other children had no trouble understanding the procedure
and successfully opened the door on the second warm-up trial.
Overall, children opened the correct door on 93% of warm-up
trials, with most children (over 80%) opening the correct door on
both trials. These accuracy data indicate that children found the
basic task straightforward and sensible. The warm-up period thus
may have helped children feel comfortable and become famil-
iar with the testing room set-up, but does not appear to have
provided a training experience. If the warm-up activities pro-
vided training, we would expect to see errors decrease across
the two warm-up trials. Instead, overall accuracy rates were very
high, and the errors appeared to be randomly distributed. Indeed,
performance during the warm-up phase did not relate to perfor-
mance on any response measure during the subsequent TB or FB
trials.
EXPERIMENTAL TRIALS
After the warm-up trials, E1 introduced a new toy (a caterpil-
lar). After playing with the new toy brieﬂy, the experimenter
announced, “I have to go work on my papers again. I’ll leave the
caterpillar in the red box, and I’ll ring the bell when I’m ready to
come back in.” E1 then exited through the white curtain using the
opening next to the red door.
False belief
In the FB condition, after E1 exited, E2 said to the child, “Let’s
play a TRICK on [E1]! Let’s be really sneaky and move the cater-
pillar. She can’t see us. Let’s move the caterpillar from the red
box to the blue box! (E2 and the child then moved the caterpil-
lar together.) She can’t see what we’re doing!” To assess children’s
comprehension of the key events, E2 then asked a series of ques-
tions: “Where did [E1] leave the caterpillar? And where is it now?
When we moved the caterpillar, was she watching us?” Children
responded correctly, either verbally or by pointing, on 79% of
these comprehension questions without further prompting. The
majority of errors were on the ﬁrst question: “Where did [E1] leave
the caterpillar?” If children responded incorrectly to this question,
the experimenter repeated the question, emphasizing the name
of the experimenter so that children realized the question was
about the initial location of the caterpillar. If children responded
incorrectly to either of the other two questions, the experimenter
reminded the child of the events and re-asked the question. No
child responded incorrectly a second time to these comprehension
questions.
After E1 was outside of the room for 45 s, E1 rang the door-
bell, and E2 said, “Where’s [E1]?” The key response was whether
children opened the door leading to the box where E1 originally
left the toy (FB-based prediction, scored “1”) or leading to the
real location of the toy (reality-based prediction, scored “0”). If
children did not respond right away, E2 prompted by saying, “Go
ahead and open the door for [E1]!” When E1 entered the room,
she did not retrieve the object; instead, she simply greeted the child
and the trial ended. When it was time to begin the next trial E2
retrieved the object and handed it back to E1.
Children completed two full FB trials. E1 put the toy in the
red box on one trial and in the blue box on the other; which
box was used ﬁrst was counter-balanced across participants. To
directly compare children’s actions to their verbal responses, on
one of the two trials, after the comprehension questions but
before the doorbell rang, the child was asked an explicit belief
question: “where does [E1] think the caterpillar is?” (scored “1”
for a FB-based response, “0” for a reality-based response). Chil-
dren could respond by pointing to one of the two locations
or verbally (e.g., “In the red box.”). To identify whether this
question affected children’s subsequent actions, it was asked on
only one of the two trials (with order counter-balanced across
participants).
True belief
The procedures in the TB condition were identical, except that
the location change took place before E1 left the room. After E1
stated that she was going to leave, E2 said “before [E1] leaves, let’s
play a game with her! [E1], watch this! We are going to move the
caterpillar from the red box to the blue box.” E2 and the child
then moved the toy together. E1 then exited through the white
curtain, on the side of the door where she initially left the toy. The
rest of the procedure (including the comprehension questions and
the explicit belief question) was identical; similar to the FB condi-
tion, children responded accurately on 68% of the comprehension
questions without further prompting. As in the FB condition, the
majority of errors were on the ﬁrst comprehension question. All
procedures for re-asking the questions were identical to the FB
condition. For TB, selections of the door leading to the box where
E1 originally left the toy were scored “0,” whereas those leading
to the real location of the toy were scored “1,” For the explicit
belief question, answers that beliefs would match reality were
scored “1.”
It is important to note that on every trial in both FB and TB
conditions, E1 exited through the white curtain on the side of the
box where she left the toy initially. Thus, a strategy of going to the
door closest to where E1 exited would not be a successful strategy,
as this would lead to incorrect responses for TB.
RESULTS
Datawere analyzed via binomial regressionmodels. These analyses
yieldWald χ2 values as indicators of main effects and interactions
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and odds ratios as indicators of effect size. Data are reported as
the probability of giving a belief-based response, accompanied
by Wald 95% conﬁdence intervals (CIs). To obtain p values for
comparisons to chance, we ran null models separately by con-
dition comparing the obtained distribution to that expected by
chance.
To examine the key question of whether there is a distinction
between children’s explicit verbal vs. action responses within the
very same trial, we tested for the main and interactive effects of
condition (TB, FB) and response-type (door selection, explicit
question) on the probability of giving a belief-based response
to each measure during the trials for which children were asked
both the explicit belief question and to open a door. The interac-
tion between condition and response-type was reliable, Wald χ2
(1) = 4.83, p = 0.03 (see Figure 2). In the FB condition, chil-
dren were more likely to go to the correct door than to answer
the explicit belief question correctly (OR = 3.60, CI = 1.43,
9.05, p = 0.006), whereas in the TB condition, children were
equivalently accurate on the explicit belief question and the door
selection, p > 0.60. Also, for the explicit belief question, children
responded more accurately in the TB condition than the FB con-
dition (OR = 5.63, CI = 1.59, 19.85 p = 0.007), whereas for the
door selections, accuracy did not vary by condition, p > 0.70. We
also examined individual response patterns on these trials. In the
FB condition, children were more likely to pass the door selection
but fail the explicit belief question (27% of participants) than to
show the reverse pattern (8% of participants), Fisher’s exact test,
p = 0.02. The remainder of participants either failed both trials
(31%) or passed both trials (34%).
To examine children’s door selections more fully, and to test
whether children’s door selections were inﬂuenced by whether the
verbal question was asked prior to the door selection prompt or
not, we conducted a follow-up analysis. Using children’s door
selections on both trials, we tested for effects of condition (TB,
FB) and whether the explicit verbal question was asked prior to
the door selection or not. Overall, children selected the door that
matched the actor’s beliefs about where the object was located
signiﬁcantly more often than expected by chance (M = 0.70,
FIGURE 2 | Probabilities of responses consistent with the actor’s
beliefs by response measure, for the single trial per child where they
completed both measures.
CI = 0.58, 0.79, p < 0.001). They did so in both the TB
(M = 0.72, CI = 0.56, 0.84, p = 0.009) and FB (M = 0.68,
CI = 0.51, 0.81, p = 0.04) conditions, with no main or inter-
active effect of condition, p > 0.70. Thus, children were able
to use both true and false beliefs to guide their actions. There
were no main or interactive effects of whether the explicit belief
question was asked prior to the door selection, ps > 0.20, suggest-
ing that answering the explicit belief question did not inﬂuence
children’s subsequent actions. Further, the likelihood of children
selecting the correct door did not change across the two trials
that each child completed, in either the TB or FB condition, all
ps > 0.30.
Finally, we examined children’s responses to the verbal ques-
tion alone, testing for effects of condition (TB, FB) and whether
the verbal question was asked on the ﬁrst or second trial. Consis-
tent with the analysis above, childrenwere signiﬁcantlymore likely
to give a belief-based response in the TB condition (M = 0.71,
CI = 0.48, 0.87; comparison to chance, p < 0.06) than in the
FB condition (M = 0.30, CI = 0.16, 0.50; comparison to chance,
p < 0.06),Wald χ2 (1)= 6.86, p= 0.009, OR = 5.63, CI = 1.594,
19.85). Thus, in contrast to our ﬁndings for the door selection
measure, children were better able to use knowledge of beliefs
to guide their explicit verbal responses in the TB than FB con-
dition. There were no main or interactive effects of whether the
verbal question was asked on participants’ ﬁrst or second trial,
ps > 0.50.
DISCUSSION
In this study, three-year-olds’ used false belief knowledge to guide
their intentional actions but not their verbal responses. These ﬁnd-
ings extend prior work in three key ways. First, they show that,
at age 3 (an age when children notoriously have difﬁculty with
standard false belief tasks), children make predictions based on
false beliefs to guide intentional actions on tasks that are very
similar to the tasks used in classic false belief research. Second,
these ﬁndings show that even following identical presentation of
the events leading to the false beliefs (and thus placing similar
demands on inhibition, memory, etc.), the same 3-year-old’s still
fail to incorporate false beliefs into their verbal responses. Indeed,
the failure rate obtained on our verbal measure was very simi-
lar to that reported among this age group in prior work using
standard measures of false belief understanding (Wellman et al.,
2001). Thus, these data show that, in classic change-of-location
tasks, the same 3-year-olds’ can use an understanding of false
beliefs to guide their actions, but not their words. Finally, an
important feature of our design, which distinguishes this study
from prior work (e.g., Garnham and Perner, 2001), is that chil-
dren completed both verbal and action-based measures within a
single trial. Immediately after using their explicit ToM to answer
a verbal question (unsuccessfully), children were still able to use
their implicit system to guide their actions (successfully). That
children responded differently to these measures under these cir-
cumstances indicates that the distinction between implicit and
explicit ToM is quite entrenched at this age. These data illustrate
the ﬁrm distinction between implicit and explicit ToM (Apperly
and Butterﬁll, 2009; Low, 2010), and are consistent with prior evi-
dence indicating that the development of an articulated, explicit
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ToM is the result of a protracted developmental process (Wellman
et al., 2001).
A possible issue with examining both action and verbal
responses in the same children within a single paradigm is that
their responses to one measure might inﬂuence their responses
to the other for purely methodological reasons. To rule out the
possibility that children responded to these measures differently
because of some methodological concern (e.g., perhaps chil-
dren had a bias to change their answers across questions), we
also included trials in which children completed only the action
measure, without ﬁrst answering the verbal question. The order
of these two trials was counterbalanced across participants. Yet,
children responded similarly to the action measure regardless of
whether the explicit belief question was asked ﬁrst (and there were
no effects of whether the trial containing the verbal question was
asked ﬁrst or second, ps> 0.40). Further, thatwe found this change
in response across measures in the false belief condition, but not
the true belief condition, suggests that children were also not sub-
ject to a general bias to change their answers across questions.
Thus, the pattern that we obtained appears to stem from differ-
ences in the conceptual apparatus that supports children’s actions
vs. their verbal responses as opposed to from an artifact of our
design.
In addition to helping to address the methodological issue
described above, the true belief condition also helps to rule out
several other possible alternative interpretations of our data. For
example, this condition indicates that children understood the
direct verbal question, and did not have difﬁculty answering it
simply because the warm-up did not include questions about
thoughts. The ﬁnding that children performed similarly on the
action measure and verbal question in the true belief condi-
tion illustrates that the warm-up activities did not inadvertently
lead the action-task to be easier to perform than the verbal task.
Further, the true belief condition rules out the possibility that
children responded by using a simple behavioral rule such as
“go to the door from which the actor exited,” or “go to the
door by which the actor initially left the object.” Instead, our
data support the view that children were using their implicit
and explicit ToM to guide their action and verbal responses,
respectively.
Baillargeon et al. (2010) proposed that whether young children
pass tasks involving false beliefs depends on the response-type
of the task: children succeed on measures of spontaneous, non-
elicited behaviors, but fail on elicited response tasks. Whether
the present data are consistent with this distinction depends on
the deﬁnition of a spontaneous, non-elicited response task. In
the present study, children were told that they were expected to
respond and were prompted with the question, “Where’s [E1]?”
Thus, this task is not strictly a measure of their spontaneous
behavior. Yet, the measure on which children succeeded did not
involve a direct question about beliefs; thus, it is possible that
they used their false belief knowledge in a spontaneous manner.
In future work, it will be useful to directly pit the modality of
response (actions, looking, verbal) against task-type (non-elicited
vs. elicited) to fully resolve which factor determines whether chil-
dren rely on explicit or implicit knowledge. For example, it would
be useful to examine verbal responses to an explicit question such
as, “Which door will the experimenter come through?” This ques-
tion – though verbal and explicit – could allow children to access
their false belief knowledge in a spontaneous manner. Examining
responses to this question in future work would allow us to resolve
whether the explicit system is activated for any verbal response,
or only when children are speciﬁcally asked to explicitly consider
thoughts.
Perhaps the most important unresolved issue emerging from
this work is the relation between implicit and explicit ToM
across development. Our data suggest that at least at age 3, the
implicit and explicit ToM systems are distinct. Do these sys-
tems remain distinct across development, or does early implicit
knowledge feed into the development of explicit ToM? Infants’
performance on implicit measures of social cognition correlates
with their later false belief understanding, suggesting that these
bodies of knowledge are indeed related in some manner (e.g.,
Wellman et al., 2004, 2008; Thoermer et al., 2012). However,
the precise nature of their relation remains unclear. One mech-
anism we favor is that individual differences in implicit ToM
result in differences in the input that children receive to their
explicit theory-building system. On this account, infants with
more robust implicit ToM become more interested in and atten-
tive to human behavior. Thus, over time, they accumulate more
evidence of how human behaviors match or fail to match their
explicit ToM, speeding up the process of intuitive theory revi-
sion that underlies conceptual development. Further research is
needed, however, to examine whether and how implicit ToM
varies across individuals and the extent to which this variability
predicts children’s social behavior and the development of their
explicit theories.
AUTHOR CONTRIBUTIONS
Marjorie Rhodes and Amanda C. Brandone designed the study,
analyzed the data, and prepared the manuscript. Marjorie Rhodes
supervised data collection.
ACKNOWLEDGMENTS
We thank Tamar Plitt, Grace Hyesung Hwang, and Annie Chen
for assistance with data collection. Funding was provided by an
NYU Research Challenge Grant and National Science Foundation
Grant BCS-1226942 to Marjorie Rhodes and funds from Lehigh
University to Amanda C. Brandone.
REFERENCES
Amsterlaw, J., andWellman, H. M. (2006). Theories of mind in transition: a micro-
genetic study of the development of false belief understanding. J. Cogn. Dev. 7,
139–172. doi: 10.1207/s15327647jcd0702_1
Apperly, I. A., and Butterﬁll, S. A. (2009). Do humans have two systems to track
beliefs and belief-like states? Psychol. Rev. 116, 953–970. doi: 10.1037/a0016923
Astington, J. W. (2003). “Sometimes necessary, never sufﬁcient: false belief under-
standing and social competence,” in Individual Differences in Theory of Mind:
Implications for Typical and Atypical Development, eds B. Repacholi and V.
Slaughter (New York: Psychology Press), 13–38.
Baillargeon,R., Scott, R.M., andHe,Z. (2010). False-belief understanding in infants.
Trends Cogn. Sci. 14, 110–118. doi: 10.1016/j.tics.2009.12.006
Baron-Cohen, S., Leslie, A. M., and Frith, U. (1985). Does the autistic child have a
“theory of mind?”Cognition 21, 37–46. doi: 10.1016/0010-0277(85)90022-8
Broaders, S. C., Cook, S. W., Mitchell, Z., and Goldin-Meadow, S. (2007). Making
children gesture brings out implicit knowledge and leads to learning. J. Exp.
Psychol. Gen. 136, 539–550. doi: 10.1037/0096-3445.136.4.539
Frontiers in Psychology | Developmental Psychology March 2014 | Volume 5 | Article 263 | 6
Rhodes and Brandone Theories of mind in actions
Buttelmann, D., Carpenter, M., and Tomasello, M. (2009). Eighteen-month-old
infants show false belief understanding in an active helping paradigm. Cognition
112, 337–342. doi: 10.1016/j.cognition.2009.05.006
Clements, W. A., and Perner, J. (1994). Implicit understanding of belief. Cogn. Dev.
9, 377–395. doi: 10.1016/0885-2014(94)90012-4
Dunn, J., Brown, J., Slomkowski, C., Tesla, C., and Youngblade, L. (1991).
Young children’s understanding of other people’s feelings and beliefs: indi-
vidual differences and their antecedents. Child Dev. 62, 1352–1366. doi:
10.1111/j.1467-8624.1991.tb01610.x
Dunn, J., Cutting,A. L., andDemetriou,H. (2000). Moral sensibility, understanding
others, and children’s friendship interactions in the preschool period. Br. J. Dev.
Psychol. 18, 159–177. doi: 10.1348/026151000165625
Garnham, W. A., and Perner, J. (2001). When actions really do speak louder than
words – but only implicitly: young children’s understanding of false belief in
action. Br. J. Dev. Psychol. 19, 413–432. doi: 10.1348/026151001166182
Garnham, W. A., and Ruffman, T. (2001). Doesn’t see, doesn’t know: is anticipa-
tory looking really related to understanding of belief? Dev. Sci. 4, 94–100. doi:
10.1111/1467-7687.00153
Gopnik, A., andWellman, H. M. (1994). “The theory theory,” in Mapping the Mind:
Domain Speciﬁcity in Cognition and Culture, eds L. A. Hirschfeld and S.A. Gelman
(New York, NY: Cambridge University Press), 257–293.
Gopnik, A., and Wellman, H. M. (2012). Reconstructing constructivism: causal
models, bayesian learning mechanisms, and the theory theory. Psychol. Bull. 138,
1085–1108. doi: 10.1037/a0028044
He, Z., Bolz, M., and Baillargeon, R. (2012). 2.5-year-olds succeed at a ver-
bal anticipatory-looking false-belief task. Br. J. Dev. Psychol. 30, 14–29. doi:
10.1111/j.2044-835X.2011.02070.x
Hickling, A. K., and Wellman, H. M. (2001). The emergence of children’s causal
explanations and theories: evidence from everyday conversation. Dev. Psychol.
37, 668–683. doi: 10.1037/0012-1649.37.5.668
Hood, B. M. (2004). Is looking good enough or does it beggar belief? Dev. Sci. 7,
415–417. doi: 10.1111/j.1467-7687.2004.00358.x
Hood, B., Cole-Davies, V., and Dias, M. (2003). Looking and search mea-
sures of object knowledge in preschool children. Dev. Psychol. 39, 61–70. doi:
10.1037/0012-1649.39.1.61
Knudsen, B., and Liszkowski, U. (2012a). Eighteen- and 24-month-old infants
correct others in anticipation of action mistakes. Dev. Sci. 15, 113–122. doi:
10.1111/j.1467-7687.2011.01098.x
Knudsen, B., and Liszkowski,U. (2012b). 18-month-olds predict speciﬁc actionmis-
takes through attribution of false belief, not ignorance, and intervene accordingly.
Infancy 17, 672–691. doi: 10.1111/j.1532-7078.2011.00105.x
Leslie, A. M., Friedman, O., and German, T. P. (2004). Core mechanisms in
“theory of mind.” Trends Cogn. Sci. 8, 529–533. doi: 10.1016/j.tics.2004.
10.001
Liszkowski, U. (2013). Using theory of mind. Child Dev. Perspect. 7, 104–109. doi:
10.1111/cdep.12025
Low, J. (2010). Preschoolers implicit and explicit false-belief understanding:
relations with complex syntactical mastery. Child Dev. 81, 597–615. doi:
10.1111/j.1467-8624.2009.01418.x
Low, J., and Perner, J. (2012). Implicit and explicit theory of mind: state of the art.
Br. J. Dev. Psychol. 30, 1–13. doi: 10.1111/j.2044-835X.2011.02074.x
Moses, L. J., Carlson, S. M., and Sabbagh, M. A. (2005). “On the speciﬁcity of the
relation between executive function and children’s theories of mind,” in Young
Children’s Cognitive Development: Interrelationships Among Executive Function-
ing, Working Memory, Verbal Ability, and Theory of Mind, eds W. Schneider, R.
Schumann-Hengsteler, and B. Sodian (Mahwah: Lawrence Erlbaum Associates
Publishers), 131–145
Onishi, K. H., and Baillargeon, R. (2005). Do 15-month-old infants understand
false beliefs? Science 308, 255–258. doi: 10.1126/science.1107621
Perner, J., Ruffman, T., and Leekam, S. R. (1994). Theory of mind is contagious:
you catch it from your sibs. Child Dev. 65, 1228–1238. doi: 10.1111/j.1467-
8624.1994.tb00814.x
Peterson, C. C., Slaughter, V. P., and Paynter, J. (2007). Social maturity and
theory of mind in typically developing children and those on the autism spec-
trum. J. Child Psychol. Psychiatry 48, 1243–1250. doi: 10.1111/j.1469-7610.2007.
01810.x
Rhodes,M., andWellman,H. (2013). Constructing a new theory from old ideas and
new evidence. Cogn. Sci. 37, 592–604. doi: 10.1111/cogs.12031
Rubio-Fernandez, P., and Geurts, B. (2013). How to pass the false-belief task
before your fourth birthday. Psychol. Sci. 24, 27–33. doi: 10.1177/09567976124
47819
Ruffman, T., Garnham, W., Import, A., and Connolly, D. (2001). Does eye gaze
indicate implicit knowledge of false belief? charting transitions in knowledge.
J. Exp. Child Psychol. 80, 201–224. doi: 10.1006/jecp.2001.2633
Ruffman, T., and Perner, J. (2005). Do infants really understand false belief? Trends
Cogn. Sci. 9, 462–463. doi: 10.1016/j.tics.2005.08.001
Scott, R. M., and Baillargeon, R. (2009). Which penguin is this? attributing false
beliefs about object identity at 18 months. Child Dev. 80, 1172–1196. doi:
10.1111/j.1467-8624.2009.01324.x
Scott, R. M., Baillargeon, R., Song, H., and Leslie, A. M. (2010). Attributing false
beliefs about non-obvious properties at 18 months. Cogn. Psychol. 61, 366–395.
doi: 10.1016/j.cogpsych.2010.09.001
Scott, R. M., He, Z., Baillargeon, R., and Cummins, D. (2012). False-belief under-
standing in 2.5-year-olds: evidence from two novel verbal spontaneous-response
tasks. Dev. Sci. 15, 181–193. doi: 10.1111/j.1467-7687.2011.01103.x
Senju, A., Southgate, V., Snape, C., Leonard, M., and Csibra, G. (2011). Do 18-
month-olds really attribute mental states to others?: A critical test. Psychol. Sci.
22, 878. doi: 10.1177/0956797611411584
Siegler, R. S., and Stern, E. (1998). Conscious and unconscious strategy discoveries:
a microgenetic analysis. J. Exp. Psychol. Gen. 127, 377–397. doi: 10.1037/0096-
3445.127.4.377
Song, H., and Baillargeon, R. (2008). Infants’ reasoning about other’s false
perceptions. Dev. Psychol. 44, 1789–1795. doi: 10.1037/a0013774
Song, H., Onishi, K. H., Baillargeon, R., and Fisher, C. (2008). Can an
agent’s false belief be corrected by an appropriate communication? psycho-
logical reasoning in 18-month-old infants. Cognition 109, 295–315. doi:
10.1016/j.cognition.2008.08.008
Southgate,V., Chevallier, C., andCsibra, G. (2010). Seventeen-month-olds appeal to
false beliefs to interpret other’s referential communication. Dev. Sci. 13, 907–912.
doi: 10.1111/j.1467-7687.2009.00946.x
Southgate, V., Senju, A., and Csibra, G. (2007). Action anticipation through
attribution of false belief by 2-year-olds. Psychol. Sci. 18, 587–592. doi:
10.1111/j.146709280.2007.01944.x
Surian, L., Caldi, S., and Sperber, D. (2007). Attribution of beliefs by 13-month-old
infants. Psychol. Sci. 18, 580–586. doi: 10.1111/j.1467-9280.2007.01943.x
Suway, J. G., Degnan, K. A., Sussman, A. L., and Fox, N. A. (2012). The
relations among theory of mind, behavioral inhibition, and peer interactions
in early childhood. Soc. Dev. 21, 331–342. doi: 10.1111/j.1467-9507.2011.
00634.x
Thoermer, C., Sodian, B., Vuori, M., Perst, H., and Kristen, S. (2012). Con-
tinuity from an implicit to an explicit understanding of false belief from
infancy to preschool age. Br. J. Dev. Psychol. 30, 172–187. doi: 10.1111/j.2044-
835X.2011.02067.x
Vierkant, T. (2012). Self-knowledge and knowing other minds: the implicit/explicit
distinction as a tool in understanding theory of mind. Br. J. Dev. Psychol. 30,
141–155. doi: 10.1111/j.2044-835X.2011.02068.x
Watson, A. C., Nixon, C. L., Wilson, A., and Capage, L. (1999). Social interaction
skills and theory of mind in young children. Dev. Psychol. 35, 386–391. doi:
10.1037/0012-1649.35.2.386
Wellman, H. M., Cross, D., and Watson, J. (2001). Meta-analysis of theory-of-
mind development: the truth about false belief. Child Dev. 72, 655–684. doi:
10.1111/1467-8624.00304
Wellman, H. M., Fang, F., and Peterson, C. C. (2011). Sequential progressions in
a theory-of-mind scale: longitudinal perspectives. Child Dev. 82, 780–792. doi:
10.1111/j.1467-8624.2011.01583.x
Wellman, H. M., and Liu, D. (2004). Scaling of theory-of-mind tasks. Child Dev. 75,
523–541. doi: 10.1111/j.1467-8624.2004.00691.x
Wellman, H. M., Lopez-Duran, S., LaBounty, J., and Hamilton, B. (2008). Infant
attention to intentional action predicts preschool theory of mind. Dev. Psychol.
44, 618–623. doi: 10.1037/0012-1649.44.2.18
Wellman, H. M., Phillips, A. T., Dunphy-Lelii, S., and LaLonde, N. (2004). Infant
social attention predicts preschool social cognition. Dev. Sci. 7, 283–288. doi:
10.1111/j.1467-7687.2004.00347.x
Wimmer, H., and Perner, J. (1983). Beliefs about beliefs: representation and
constraining function of wrong beliefs in young children’s understanding of
deception. Cognition 13, 103–128. doi: 10.1016/0010-0277(83)90004-5
www.frontiersin.org March 2014 | Volume 5 | Article 263 | 7
Rhodes and Brandone Theories of mind in actions
Conflict of Interest Statement:The authors declare that the researchwas conducted
in the absence of any commercial or ﬁnancial relationships that could be construed
as a potential conﬂict of interest.
Received: 22 January 2014; paper pending published: 16 February 2014; accepted: 11
March 2014; published online: 26 March 2014.
Citation: Rhodes M and Brandone AC (2014) Three-year-olds’ theories of mind in
actions and words. Front. Psychol. 5:263. doi: 10.3389/fpsyg.2014.00263
This article was submitted to Developmental Psychology, a section of the journal
Frontiers in Psychology.
Copyright © 2014 Rhodes and Brandone. This is an open-access article distributed
under the terms of the Creative Commons Attribution License (CC BY). The use, dis-
tribution or reproduction in other forums is permitted, provided the original author(s)
or licensor are credited and that the original publication in this journal is cited, in
accordance with accepted academic practice. No use, distribution or reproduction is
permitted which does not comply with these terms.
Frontiers in Psychology | Developmental Psychology March 2014 | Volume 5 | Article 263 | 8
